Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.032; wR factor = 0.076; data-to-parameter ratio = 14.5.
The asymmetric unit of the title compound, (C 12 H 12 N 2 ) 3 - [V 10 O 28 ]Á2H 2 O, contains one half of a decavanadate anion, one and a half trans-1,2-bis(4-pyridinio)ethene cations and one water molecule. The V 10 O 28 groups are involved in a three-dimensional hydrogen-bonding network through Ow-HÁ Á ÁO, N-HÁ Á ÁO and C-HÁ Á ÁO interactions.
Related literature
For general background to inorganic-organic vanadates, see: Zavalij & Whittingham (1999) ; Ferná ndez de Luis et al. (2009a) . For inorganic-organic vanadates constructed from pyridyl ligands, see: Ferná ndez de Luis et al. (2009b) ; Khan et al. (2004) ; Zheng et al. (2001) . For general background to decavanadates, see : Pope & Mü ller (1991 , 1994 ; Rhule et al. (1998) . For hydrogen bonding, see: Steiner (2002) .
Experimental
Crystal data (C 12 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) Àx; Ày þ 1; Àz þ 1; (iii) x À 1; y þ 1; z; (iv) Àx þ 1; Ày þ 1; Àz þ 1; (v) x À 1; y; z.
Data collection: CrysAlis CCD (Oxford Diffraction, 2008 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2008) ; data reduction: CrysAlis RED; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2009) ; software used to prepare material for publication: TOPOS (Blatov, 2006) . Tris[4, 
Comment
The title compound was synthesized as part of our studies focused on the construction of new inorganic-organic vanadates (Zavalij & Whittingham, 1999) with first row transition metal centres (Fernández et al., 2009b) . The pyridyl ligands have very often used since they have two nitrogen atoms that can bridge metal atoms to form polymeric compounds (Fernández et al., 2009a) , (Khan et al., 2004) , (Zheng et al., 2001) . However, the hydrothermal synthesis of the Co/Bpe/V x O y system give rise to the crystallization of the title compound as a minor product of the reaction.
The polyoxovanadates exhibit interesting physical and chemical properties with relevance to catalysis, biochemical processes (enzyme inhibitor or activator), medicine, and material science (Pope & Muller, 1991 , 1994 Rhule et al., 1998) .
The asymmetric unit of (I) consists of one-half decavanadate anion, one and a half pyridinium cations and one water molecule. The decavanadate anion is composed of ten VO 6 octahedra combined via shared edges and corners. Six octahedra are arranged in a 2 x 3 equatorial plane sharing edges; the other four octahedra are distributed above and below the equatorial plane, connected by shared sloping edges with the central six octahedra (Fig. 1) . The supramolecular structure is formed by Ow-H···O, N-H···O and C-H···O hydrogen bonds, between the anion and the water molecules, between the cation and the anion, and between cation and water molecule (Steiner, 2002) .
The decavanadate anions are hydrogen bonded through two water molecules ( hydrogen bonds, establishing the three dimensional supramolecular network (Fig. 3) .
Experimental
A mixture consisting of NaVO 3 (0.135 mmol), 1,2-di(4-pyridyl)ethylene (0.135 mmol), Co(NO 3 ) 2 .6H 2 O (0.135 mmol), and H 2 O (30 ml) in the molar ratio 1:1:1 was placed in a 50-ml Parr Teflon-lined autoclave. The initial pH value was adjusted to 4.0 with a 1M HNO 3 solution under a vigorous stirring. The autoclave was sealed and heated for 3 days at 120°C. After the reaction a mixture of dark brown polycrystalline powder with a minor percentage of the title compound orange single crystals were obtained. In order to obtain the title compound as a single phase, the Co(NO 3 ) 2 .6H 2 O was suppressed from supplementary materials sup-2 the initial reactants. However, all attempts to obtain the title compound as a single phase after the hydrothermal reaction have been unsuccessful.
Refinement
The H atoms belonging to the organic ligand were placed at geometrically idealized positions (C-H = 0.93 Å and N-H = 0.86 Å) and constrained to ride on their parent atoms [U iso (H)= 1.2U eq (C,N)]. H atoms of the water molecule were located in a difference map and refined with O-H inter-atomic distances restrained to 0.93 Å, with the standard deviation set at 0.01 Å.
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